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1 (Currently amended): A multiplexing system, comprising: 

at least two light sources suitable for providing respective input light beams each having 
respective light vvravelengths; and 

an optically multi-dimensional interference g rating comprising a grid of cells having at 
least one set of inter-cell surface-to-surface separations and at least one set of 
intra-cell cell-to-cell separations suitable for receiving said input light beams and 
diffracting at least one said light wavelength to form a single output light beam, 
thereby multiplexing said light wavelengths such that they are present in said 
output light beam. 



2 (Currently amended): The multiplexing system of claim 1, wherein: 

said light wavelength from one said light soiurce is a principal wavelength; 
said light wavelength from the other said light source is a dififractable wavelength; and 
said multi-dimensional interference gr ating is arranged such that said input light beam 
having said principal wavelength is received and passed therethrough and said 
input light beam having said diffractable wavelength is received and said 
diffractable wavelength is combined with said principal wavelength. 

3 (Original): The multiplexing system of claim 2, wherein said principal wavelength is a 
plurality or range of wavelengths, thereby producing said output light beam with an addition of 
said diffractable wavelength into said plurality or range of wavelengths. 



4 (Currently amended): The multiplexing system of claim 1, wherein: 

at least one said light source provides its respective said light wavelength including a 

plurality of wavelengths; and 
said multi-dimensional interference g rating has characteristics suitable for diffracting said 

plurality of wavelengths concurrently. 



5 (Currently amended): The multiplexing system of claim 1, wherein: 

at least one said light source provides its respective said light wavelength including a 
range of wavelengths; and 
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said multi-dimensional interference g rating has characteristics suitable for diffracting said 
range of wavelengths. 

6 (Currently amended): The multiplexing system of claim I, wherein said multi-dimensional 
interference g rating is a planar grating. 

7 (Original): The multiplexing system of claim 6, wherein: 

said planar grating is optically two-dimensionally asymmetrical; and 
said light wavelengths are each respectively diffracted by said planar grating with respect 
to one asymmetric dimension, thereby permitting said planar grating to multiplex 
both of said diffractable wavelengttis into said output light beam. 

8 (Currently amended): The multiplexing system of claim 1, wherein said multi-dimensional 
interference g rating is a cubical grating. 

9 (Original): The multiplexing system of claim 8, wherein: 

said cubical grating is optically two-dimensionally asymmetrical; and 

said light wavelengths are each respectively diffracted by said cubical grating with 

respect to one asymmetric dimension, thereby permitting said cubical grating to 
multiplex both of said diffractable wavelengths into said output light beam. 

10 (Original): The multiplexing system of claim 8, further comprising: 

a third said light source also suitable for providing a said input light beam having a said 
light wavelength; 

and wherein: 

said cubical grating is optically three-dimensionally asymmetrical; and 

said light wavelengths are each respectively diffracted by said cubical grating with 

respect to one asymmetric dimension, thereby permitting said cubical grating to 
multiplex all three of said diffractable wavelengths into said output light beam. 
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1 1 (Currently amended): The multiplexing system of claim 1, wherein the multiplexing system 
includes a plurality of said multi-dimensional interference g ratings and a plurality of said light 
sources such in number that each said multi-dimensional interference gr ating has at least one said 
light source providing its respective said light wavelength to that said multi-dimensional 
interference g rating. 

12 (Currently amended): The multiplexing system of claim 11, wherein said plurality of said 
multi-dimensional interference gr atings are physically discrete. 

13 (Currently amended): The multiplexing system of claim 1 1, wherein said plurality of said 
multi-dimensional interference gr atings are integrated into one contiguous physical unit. 

14 (Currently amended): The multiplexing system of claim 1, wherein: 

the multiplexing system includes at least two said light sources which provide respective 

said input light beams having respective wavelength sets comprising pluralities of 

wavelengths of hght; 
the multiplexing system includes a plurality of said multi-dimensional interference 

gratings suitably arranged to form at least one and as many as three input grating 

blocks; 

the multiplexing system includes a plurality of said multi-dimensional interference 
gratings suitably arranged to form an output grating block; 

said input grating blocks are each suitably arranged to receive one said input light beam 
and to diffiractably provide its said wavelength set to said output grating block; 
and 

said output grating block is suitably arranged to receive said wavelength sets from said 
input grating blocks and to diffractably combine said wavelength sets such that 
they are present in said output light beam, thereby interleaving all said 
wavelengths of light. 
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15 (Currently amended): The multiplexing system of claim 14, wherein: 

said multi-dimensional interference jg ratinigs in said output grating block are planar 
gratings; and 

two said input grating blocks provide said wavelength sets to said output grating block. 

16 (Currently amended): The multiplexing system of claim 14, wherein: 

said multi-dimensional interference gr atings in said output grating block are cubical 
gratings; and 

two said input grating blocks provide said wavelength sets to said output grating block. 

17 (Currently amended): The multiplexing system of claim 14, wherein: 

said multi-dimensional interference g ratings in said output grating block are cubical 
gratings; and 

three said input grating blocks provide said wavelength sets to said output grating block. 

18 (Currently amended): A de-multiplexing system, comprising: 

a light source suitable for providing an input light beam having at least two light 
wavelengths; and 

an optically multi-dimensional interference g rating grating comprising a grid of cells 

having at least one set of inter-cell surface-to-surface separations and at least one 
set of intra-cell cell-to-cell separations suitable for receiving said input light beam 
and diflBracting at least one said light wavelength to form two output light beams, 
thereby de-multiplexing said light wavelengths into respective said output light 
beams. 



19 (Currently amended): The de-multiplexing system of claim 18, wherein: 
one said light wavelength is a principal wavelength; 
the other said light wavelength is a diffractable wavelength; and 
said multi-dimensional interference g rating is arranged such that said light beam is 
received and said principal wavelength is passed therethrough and said 
diffractable wavelength is separated from said principal wavelength. 



In re: 10/007,719 Page 5 of 13 



PACE 5/13 " RCVD AT 3/8/2004 3:01 :39 PM [Eastern Standard Time] • 8VR:USPTO-EFXRF.1/25 • DNJS:2732345 • CSID:1 408 558 9960 • DURATION (mm-ss):04.28 



Mar 08 Q4 12:08p IPLO® 1 . 408 • 558 • S9G0 p.G 



20 (Original): The de-multiplexing system of claim 19, wherein said principal wavelength is a 
plurality or range of wavelengths, thereby producing one said output light beam having said 
diffractable wavelength and the other said output light beam having said plurality or range of 
wavelengths. 

21 (Currently amended): The de-multiplexing system of claim 18, wherein: 

at least one said light wavelength includes a plurality of wavelengths; and 
said multi-dimensional interference jg ratinp has characteristics suitable for diffracting said 
plurality of wavelengths conciirrently. 

22 (Currently amended): The de-multiplexing system of claim 18, wherein: 

at least one said light wavelength includes a range of wavelengths; and 
said multi-dimensional interference g rating has characteristics suitable for dif&acting said 
range of wavelengths. 

23 (Currently amended): The de-multiplexing system of claim 18, wherein said multi- 
dimensional interference g rating is a planar grating. 

24 (Original): The de-multiplexing system of claim 23, wherein: 

said planar grating is optically two-dimensionally asymmetrical; and 
said light wavelengths are each respectively diffiracted by said planar grating with respect 
to one asymmetric dimension, thereby permitting said planar grating to de- 
multiplex said dififractable wavelengths into respective said output light beams. 

25 (Currently amended): The de-muhiplexing system of claim 18, wherein said multi- 
dimensional interference g rating is a cubical grating. 

26 (Original): The de-multiplexing system of claim 25, wherein: 

said cubical grating is optically two-dimensionally asymmetrical; and 
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said light wavelengths are each respectively difSracted by said cubical grating with 

respect to one asymmetric dimension, thereby permitting said cubical grating to 
de-mnltiplex said diffractable wavelengths into respective said output light beams. 

27 (Original): The de-multiplexing system of claim 25, wherein: 

said light source further provides said light beam having a third said light wavelength; 

said cubical grating is optically three-dimensionally asymmetrical; and 

said light wavelengths are each respectively diffracted by said cubical grating with 

respect to one asymmetric dimension, thereby permitting said cubical grating to 
de-multiplex said diffractable wavelengths into respective said output light beams. 

28 (Currently amended): The de-multiplexing system of claim 18, wherein the de-multiplexing 
system includes a plurality of said multi-dimensional intCTference g ratings and said light source 
provides said light beam with a plurality of said light wavelengths such in number that each said 
multi-dimensional interference gr ating separates at least one said li^t wavelength. 

29 (Currently amended): The de-multiplexing system of claim 28, wherein said plurality of said 
multi-dimensional interference gr atings are physically discrete. 

30 (Currently amended): The de-multiplexing system of claim 28, wherein said plurality of said 
multi-dimensional interference g ratings are integrated into one contiguous physical unit. 

31 (Currently amended): The de-multiplexing system of claim 18, wherein: 

said light wavelengths are wavelength sets comprising pluralities of wavelengths of light; 
the de-multiplexing system includes a plurality of said multi-dimensional interference 

gratings suitably arranged to form an input grating block; 
the de-multiplexing system includes a plurality of said multi-dimensional interference 

gratings suitably arranged to form at least one and as many as three output grating 

blocks; 
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said input grating block is suitably arranged to receive said input light beam and to 

diffractably provide each said wavelength set to a respective said output grating 
block; and 

said output grating blocks are suitably arranged to each receive one said wavelength set 
from said input grating block and to diffiractably provide its said wavelength set as 
a different said output light beam, thereby de-interleaving all said wavelengths of 
light 

32 (Currently amended): The de-multiplexing system of claim 31, wherein: 

said multi-dimensional interference g ratinigs in said input grating block are planar 
gratings; and 

two said output grating blocks receive said wavelength sets from said input grating block. 

33 (Currently amended): The de-multiplexing system of claim 31, wherein: 

said multi-dimensional interference g ratings in said input grating block are cubical 
gratings; and 

two said output grating blocks receive said wavelength sets from said input grating block, 

34 (Currendy amended): The de-multiplexing system of claim 31, wherein: 

said multi-dimensional interference g ratings in said input grating block are cubical 
gratings; and 

three said output grating blocks receive said wavelength sets from said input grating 
block. 



35 (Currently amended): A method for multiplexing, comprising the steps of: 

(a) providing at least two input light beams each having respective light wavelengths; 

and 

(b) diffracting at least one said light wavelength in an optically multi-dimensional 

interference g rating grating comprising a grid of cells having at least one set of 
inter-cell surface-to-surface separations and at least one set of intra-cell cell-to- 
cell separations suitable to combLnably form a single output light beam. 
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36 (Currently amended): The method of claim 35, wherein: 

said light wavelength from one said light source is defined to be a principal wavelength 
and said light wavelengths from other said light sources are defined to be a 
diffractable wavelength; and 

said step (b) includes arranging said multi-dimensional interference g rating such that said 
input light beam having said principal wavelength is received and passed 
therethrough and said U^t beam having said difiOractable wavelength is received 
and said diffractable wavelength is combined with said principal wavelength. 

37 (Original): The method of claim 36, wherein said principal wavelength is a plurality or range 
of wavelengths, thereby producing said output light beam with an addition of said diffractable 
wavelength into said plurality or range of wavelengths. 

38 (Currently amended): The method of claim 35, wherein: 

at least one said light wavelength includes a plurality of wavelengths; and 
said step (b) includes diffracting said plurality of wavelengths concurrently in 
said multi-dimensional interference g rating, 

39 (Currently amended): The method of claim 35, wherein: 

at least one said light wavelength includes a range of wavelengths; and 
said step (b) includes diffracting said range of wavelengths in said multi-dimensional 
interference g rating. 

40 (Currently amended): The method of claim 35, wherein said step (b) includes concurrently 
diffracting two said light wavelengths respectively with optical two-dimensional asymmetry in 
said multi-dimensional interference g rating. 

41 (Currently amended): The method of claim 35, wherein said step (b) includes concurrently 
diffracting three said light wavelengths respectively with optical three-dimensional asymmetry in 
said multi-dimensional interference grating. 
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42 (Currently amended): The method of claim 35, wherein: 

said step (a) includes providing a plurality of said input light beams each having 

respectiveiight wavelengths; and 
said step (b) includes diffracting at least one said light wavelength in each of a plurality 

of said multi-dimensional interference g rating. 

43 (Currently amended): The method of claim 42, wherein said plurality of said multi- 
dimensional interference g ratings are physically discrete. 

44 (Currently amended): The method of claim 42, wherein said plurality of said multi- 
dimensional interference g ratings are integrated into one contiguous physical unit. 

45 (Cuixently amended): The method of claim 35, wherein: 

said step (a) includes providing said input light beams having respective wavelength sets 

comprising pluralities of wavelengths of light; and 
said step (b) includes: 

receiving each said input light beam in an input grating block formed of said 

multi-dimensional interference g ratings; 
diffractably providing said wavelength sets to an output grating block formed of 

said multi-dimensional interference g ratings: and 
diffractably combining said wavelength sets to form said output light beam, 
thereby interleaving all said wavelengths of light. 

46 (Currently amended): The method of claim 45, wherein: 

said multi-dimensional interference g ratings in said output grating block are planar 
gratings; and 

said step (b) includes providing two said input grating blocks. 
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47 (Currently amended): The method of claim 45, wherein: 

said multi-dimensional interference gr atinigs in said output grating block are cubical 
gratings; and 

said step (b) includes providing two said input grating blocks. 

48 (Currently amended): The method of claim 45, wherein: 

said multi-dimensional interference gr atings in said output grating block are cubical 
gratings; and 

said step (b) includes providing three said input grating blocks. 

49 (Currently amended): A method for de-multiplexing, comprising the steps of: 

(a) providing an input light beam each having at least two light wavelengths; and 

(b) diffracting at least one said light wavelength in an optically multi-dimensional 

interference g rating grating comprising a grid of cells having at least one set of 
inter-cell surface-to-surface separations and at least one set of intra-cell cell-to- 
cell separations able to seperably form at least two output light beams. 

50 (Currently amended): The method of claim 49, wherein: 

one said light wavelength is defined to be a principal wavelength and other said light 
wavelengths are defined to be dififractable wavelengths; and 

said step (b) includes receiving and passing said principal wavelength through said multi- 
dimensional interference g rating and receiving and difiractably combining said 
diffractable wavelength with said principal wavelength. 

51 (Original): The method of claim 50, wherein said principal wavelength is a plurality or range 
of wavelengths, thereby producing one said output light beam having said plurality or range of 
wavelengths and other said output light beams having said diffractable wavelengths. 
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52 (Currently amended): The method of claim 49, wherein: 

at least one said light wavelength includes a plxirality of wavelengths; and 
said step (b) includes diffiracting said plurality of wavelengths concurrently in 
said multi-dimensibrial interference g rating. 

53 (Currently amended): The method of claim 49, wherein: 

at least one said Ught wavelength includes a range of wavelengths; and 
said step (b) includes diffiracting said range of wavelengths in said multi-dimensional 
interference g rating. 

54 (Currently amended): The method of claim 49, wherein said step (b) includes concurrently 
diffracting two said light wavelengths respectively with optical two-dimensional asymmetry in 
said multi-dimensional interference g rating. 

55 (Currendy amended): The method of claim 49, wherein said step (b) includes concurrently 
diffracting three said Ught wavelengths respectively with optical three-dimensional asymmetry in 
said multi-dimensional interference g rating. 

56 (Currently amended): The method of claim 49, wherein: 

said step (a) includes providing said input light beam having a plurality of respective said 

light wavelengths; and 
said step (b) includes diffracting at least one said light wavelength in each of a plurality 

of said multi-dimensional interference g ratings. 

57 (Currently amended): The method of claim 49, wherein: 

said step (a) includes providing said input light beam having multiple wavelength sets 

comprising pluralities of wavelengths of light; and 
said step (b) includes: 

receiving said input light beam in an input grating block of said multi-dimensional 
interference gr atings: 
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diffractably separating said wavelength sets in said input grating block and 

providing each said wavelength set to a respective output grating block of 

said multi-dimensional interference gr atings: and 
dif&actably fomiing each said wavelength set into one said output light beam in a 

respective said output grating block, thereby de-interleaving all said 

wavelengths of light. 



58 (Currently amended): The mettiod of claim 57, wherein: 

said multi-dimensional interference g ratings in said input grating block are planar 
gratings; and 

said step (b) includes providing two said output grating blocks. 

59 (Currently amended): Themethodof claim 57, wherein: 

said multi-dimensional interference g ratings in said input grating block are cubical 
gratings; and 

said step (b) includes providing two said output grating blocks. 

60 (Currently amended): The method of claim 57, wherein: 

said multi-dimensional interference g ratings in said input grating block are cubical 
gratings; and 

said step (b) includes providing three said output grating blocks. 
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